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DETAILED ACTION 
Claim Rejections - 35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 

112: 

The specification shall conclude with one or nnore clainns particularly pointing out and distinctly 
claiming the subject nnatter which the applicant regards as his invention. 

Claims 2, 4-9, and 15 are rejected under 35 U.S.C, 112, second 
paragraph, as being indefinite for failing to particularly point out and 
distinctly claim the subject matter which applicant regards as the 
invention. 

Regarding claims 2 and 3: Examiner is unsure if there are multiple 
comparison points for each reference point or there are multiple 
comparison points for corresponding amount of reference points. The 
claim limitation calculates the density difference between each reference 
point and it's corresponding comparison point but the previous claim 
limitation states "respective comparison points are provided in 
correspondence to each reference point." Examiner will address this claim 
as best understood. 

Regarding claims 4 and 15: Examiner is unsure if the waveform is a 
continuous waveform because the applicant is assuming the waveform is 
continuous. The wording of "assumed to" makes the claim indefinite. 
Examiner will address these claims as best understood. 

Regarding claim 5: Examiner is unsure if the assumed waveform 
signal is a time series signal because the applicant is assuming that the 
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signal is a tinne series signal. This clainn is indefinite due to the wording of 
"assumed to." 



Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 

U.S.C. 102 that form the basis for the rejections under this section made 
in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

Claims 1-4, 10, and 11 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Hara (U.S. patent 5,040,224). 

Regarding claim 1: Hara discloses a method for evaluating a 
fingerprint image, comprising the steps of: 

obtaining a density of a reference point disposed within a fingerprint 
image and a density of a comparison point disposed at a position shifted 
from the reference point by a predetermined distance (fig. 7 and col. 5 
lines 30-33, wherein the density of the picture elements, read as reference 
and comparison points, on the lines are determined. The distances r sub I 
and r sub n are read as the shifted distances); and 

evaluating the amount of fingerprint ridgeline information contained 
within the fingerprint image based upon a difference between the density 
of the reference point and the density of the comparison point (col. 5 lines 
38-51, wherein the differences between two adjacent picture elements are 
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determined which is used to determined the ridge curvature and direction, 
read as the ridgeline information. The adjacent picture elements are read 
as the reference point and the comparison point and it is irrelevant what 
one is labeled, the reference or the comparison point, because two points 
are being compared to each other). 

Regarding claim 2: A hiethod wherein a plurality of reference points 
are provided within the fingerprint image and respective comparison points 
are provided in correspondence to each reference point, and the 
evaluating step comprises the steps of calculating the evaluation value for 
each reference point based on a difference between the density of each 
reference point and the density of the corresponding comparison point, 
and evaluating the amount of fingerprint ridgeline information contained 
within the fingerprint image based upon the calculated evaluation value of 
each reference point (col. 5 lines 38-51, wherein the differences between 
picture elements, from the first element to the n-th element, are calculated 
along the line A sub dc and the differences calculated and the ridge line 
curvature and direction (read as information) is determined. These picture 
elements are both the reference points as well as the comparison points 
wherein the label, of reference or comparison point, would switch when 
the difference between adjacent picture elements is calculated. For 
example the difference between the 1^* and 2"^ picture elements is 
determined and the 1^* element can be labeled as the reference point and 
the 2"'' one as the comparison point. Then moving down the line to 
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calculate the difference between the 2""^ picture elennent and the 3'*^ 
picture element the 2""^ picture element can be now labeled as a reference 
point and the 3''^ element as the comparison point, and so on down the 
line all the way to the n-th element. This results in multiple comparison 
points and reference points. The ridge direction and the curvature of the 
points are read as the "evaluation values" of the picture elennents.). 
Regarding claim 3: See claim 2. 

Regarding claim 4: A method for evaluating a fingerprint image, 
comprising the steps of: 

obtaining a density at each point on a reference line provided within 
a fingerprint image (fig. 7 and col. 5 lines 20-37); 

determining a characteristic of an oscillation signal, in which the 
density of each point obtained in the density obtaining step is assumed to 
form a continuous waveform signal along the direction of the reference 
line (figs. 7 and 8 and col. 5 lines 52-64, wherein the curves of the density 
points is determined. These curves are oscillation signals and it is a 
continuous waveform); and 

evaluating the amount of fingerprint ridgeline information contained 
within the fingerprint image based on the result obtained in the 
characteristic determining step (col. 5 lines 52-64 wherein the graph curve 
shows the ridge information). 

Regarding claim 10: Hara discloses a method for evaluating a 
fingerprint image, comprising the steps of: 
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obtaining a density pattern of an established area provided within a 
fingerprint image (fig. 7 and col. 5 lines 26-35, wherein the picture 
elements on a line A sub dc are determined. Each picture element is read 
as a established area); 

obtaining a density pattern of a comparison area provided by 
shifting the established area in predetermined direction and by 
predetermined distance (Hara; col. 5 lines 25-32 wherein the points are 
shifted along the line, read as predetermined direction, at a distance of r 
sub I or r sub n, read as a predetermined distance); 

calculating a similarity between the two density patterns obtained in 
said processing steps (col. 5 lines 32-37, wherein the variation between 
the points is determined. This variation is read as the similarity between 
the densities); and 

evaluating the amount of noise contained within the fingerprint 
image based upon the amount of the similarity calculated in said 
calculation step (col. 5 lines 32-37, wherein the variation "similarity" 
determines the amount of dust or contamination, read as noise. No 
variation means no dust/contamination and vice versa.). 

Regarding claim 1 1 : A method wherein the established area is a 
straight line provided within the fingerprint image, the comparison area is a 
straight line provided to correspond with the provided straight line, and the 
similarity of the density pattern of each area is evaluated by the similarity 
of a waveform signal, wherein the density of the points on the straight line 
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composing each area is regard as a continuous waveform signal in the 
direction of the straight line (figs. 7 and 8, wherein the line A sub dc. is 
composed of small straight segments/lines). For the waveform see claim 
4. 



Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the 

basis for all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

Claims 5, 7-9, and 12 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hara (U.S. patent 5,040,224) and Hamada et al. (U.S. 
patent 5,426,708). 

Regarding claim 5: A method wherein the characteristic of the 
oscillation signal is a spectrum characteristic of a spectrum obtained by 
frequency converting the waveform signal, in which the waveform signal is 
assumed to be a time series signal. 

Hara discloses a fingerprint evaluation system wherein the density 
points of reference lines are used to determine the ridge line information. 
Hara further discloses to obtain the cun/e of density points of the 
fingerprint image (Hara; figs. 8 and 9). Hara does not teach to get the 
frequency of the curve/waveform in order to determine the ridge line 
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information. Hamada et al. teaches to determine the frequency spectrum 
of a fingerprint image in order to determine the ridge lines in the image 
(col. 1 lines 60-65 and col. 5 lines 47-55, the frequency spectrum is read 
as a time series signal). It would have been obvious to one skilled in the 
art to combine the teaching of Hamada et al. to that of Hara because they 
are analogous in fingerprint analysis. One in the art would have been 
motivated to incorporate the teaching of Hamada et al. to that of Hara in 
order to reduce the data size compared to the data size of the fingerprint 
image (Hamada et al.; col. 2 lines 3-6). 

Regarding claim 7: A method wherein the evaluating step 
comprises the step of evaluating the amount of fingerprint ridgeline 
information contained within the fingerprint image based upon the size of a 
spectrum peak of the obtained spectrum (Hamada et al.; col. 1 lines 60- 
65, wherein the peak of the spectrum is used to determine the ridges). 

Regarding claim 8. Hara discloses wherein a plurality of reference 
lines are provided within the fingerprint image (Hara; fig. 7 and col. 5 lines 
52-62, wherein two reference lines, line A sub dc and line A sub d'c') 
determined. Hara does not teach to get the frequency of the 
curve/waveform in order to determine the ridge line information of the 
fingerprint image. Hamada et al. teaches to determine the frequency 
spectrum of a fingerprint image in order to determine the ridge lines in the 
image (col. 1 lines 60-65 and col. 5 lines 47-55). It would have been 
obvious to one skilled in the art to combine the teaching of Hamada et al. 
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to that of Hara because they are analogous in fingerprint analysis. One in 
the art would have been motivated to incorporate the teaching of Hamada 
et a!., modified to obtain frequency characteristics of both reference lines, 
to that of Hara in order to reduce the data size compared to the data size 
of the fingerprint image (Hamada et al.; col. 2 lines 3-6). 

Regarding claim 9: A method wherein said reference lines are 
provided orthogonally in two directions within the fingerprint image (Hara; 
fig. 7, wherein the two lines, line A sub dc and line A sub d'c', are 
orthogonal to each other). 

Regarding claim 12: A method wherein the similarity calculating 
step comprises the step of obtaining spectral characteristics by frequency 
converting the waveform signal, while regarding it to be a time series 
signal, and calculating the similarity between the spectrum characteristics 
of the two corresponding waveform signals. See claim 5. 



Allowable Subject Matter 

4- Claims 14 and 16 are allowed. 

Claim 13 is objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 
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Conclusion 

5. The prior art made of record and not relied upon is considered 

pertinent to applicant's disclosure. 

Riganati et al. (U.S. patent 4,156,230) for determining the 
peaks and valleys of a fingerprint image. 



Contact Information 

6. Any inquiry concerning this communication or earlier 

communications from the examiner should be directed to Anand 
Bhatnagar whose telephone number is (703) 306-5914, whose supervisor 
is Amelia Au whose number is 703-308-6604, group fax is 703-872-9306, 
and Tech center 2600 customer service office number is 703-306-0377. 
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